Abstract. PSS2B is a kind of dual-input power system stabilizer which takes rotational speed deviation and electrical power deviation as its inputs. The shaft torsion signal introduced by the rotational speed deviation have an effect on the low frequency signal each other. The interactions affect the parameters setting of PSS2B. The frequency response analysis method and the root locus method are applied to analyze the interaction. On this basis, the parameters of PSS2B are adjusted. Analyze on an actual generator model.
Introduction
PSS applied to suppress low-frequency oscillation in power system [1, 2, 3] . IEEE-PSS2A power system stabilizer takes single signal as its input, and PSS2B uses rotational speed deviation and electrical power deviation as its dual-input signal, which can avoid the reverse control caused by the input of single signal and has a good prospect [4, 5] .
The research of PSS2B power system stabilizer has made some progress. Literature [6] involves field test and parameters setting of PSS2B.In the reference [7] , the pre-phase of the PSS2B is reversed to avoid high-angle of lead-ahead compensation. In [8] , the parameters setting of PSS with the dual-input signal is converted to the problem about PSS with single input signal by adding the virtual ideal differential module on the side of generator electromagnetic power deviation signal. And the actual grid is verified by digital simulation. Literature [9] has set the parameters of PSS with the ɑ/p-type simulation software. In [10] , consider the parameters optimization of PSS2B when the parameters of the mathematical model of the power system are uncertain. More literatures on the PSS2B power system stabilizer have been studied and analyzed. There is no detailed analysis about the problem of shaft torsional vibration when the speed signal is input, including the interaction between torsional vibration and low frequency oscillation and the influence on the parameters tuning of PSS.
In this paper, the interaction between the shaft torsional oscillation and the low frequency oscillation and the influence on the parameters adjustment are discussed. The parameters of PSS2B power system stabilizer are adjusted by phase compensation method and the root locus method, so as to improve the damping capacity of PSS2B. PSS2B takes the speed deviation signal and power deviation signal as the input signals, and sets up the RTF module to reduce or eliminate the impact of the rotor torsional vibration filter when the speed signal is inputted [11] . Fig. 1 Construction of the PSS2B
The description of the parameters of PSS2B is as follows:  K is the speed deviation magnification ratio,  r T is the time constant of speed deviation measurement module, The time constants of the blocking module of the speed signal channel are 5 T 、 6 T 、 7 T , the time constants of RTF are 9 T 、 10 T 、 12 T , r K 、 s K are the power deviation magnification and power matching coefficient.
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T is the time constant of the power deviation measurement module,
T are the time constants of the blocking module of the power signal channel, p K is the magnification ratio of PSS,
T are the lead-lag time constants of PSS.
Impact Analysis of RTF
By phase compensation, PSS provides positive damping for the system in low frequency band and the sub-synchronous frequency band, and the phase frequency characteristic reflects the effectiveness of damping [12.13] . By analyzing the phase frequency characteristics of PSS, the influence of RTF on sub-synchronous signal and low-frequency signal and the interaction between sub-synchronous signal and low-frequency signal are available. Analysis of the Influence of the Phase -Frequency Characteristics of PSS.When PSS takes speed deviation signal as its input, it will bring the issues about noise and shaft torsional vibration. The main role of RTF is to filter out the torsional vibration signal form the speed deviation signal, and the frequency of torsional vibration signal is located in the sub-synchronous frequency band. Based on the data obtained in the calculation example of the fifth chapter in this paper, the following figures are analysis and explanation. RTF will have a certain impact on the PSS phase-frequency characteristics in the sub-synchronous frequency band, as shown in Fig. 2 . Fig. 2 Influence of RTF in the sub-synchronous frequency Fig. 3 The influence of RTF in the low frequency As can be seen from Figure 2 , the RTF mainly affects the lower frequency band (2HE~20HZ) of the sub-synchronous frequency band, and has little effect on the higher frequency of the sub-synchronization. Therefore, with the unit capacity increases, the impact of RTF is growing. At the same time, the RTF also affects on low-frequency signal, as shown in Figure 3 .
The figure 3 shows that the RTF has a relatively large impact on the low-frequency characteristics. Therefore, the characteristics of sub-synchronous frequency band and low frequency band must be considered when setting the parameters of the RTF. By changing the value of the s K , the different of phase-frequency characteristics of PSS in the entire frequency range is obtained. It can be seen that the compensation characteristic of PSS has a certain change in the lower frequency range; however, in the higher frequency range, it has less variety on its compensation characteristic. From the above we can know the RTF affects both the low-frequency characteristics and sub-synchronization characteristics, and There is mutual influence between sub-synchronous and low-frequency signals. The parameters setting of the RTF and other parameters adjustment of PSS2B are affected. So in the process of setting parameters, considering synthetically the characteristics of the sub-synchronous band and the low-frequency band is needed. So the system can get better characteristic in entire frequency range
Analysis of the Effect of

Phase Lagging Characteristic of Excitation System
According to the phase lagging characteristic of excitation system, the phase compensation part of PSS is designed, which can provide damping of low frequency oscillation. Based on the same principle, if the phase compensating part of RTF is compensated in the sub-synchronous frequency band to reduce the torsional vibration, so the positive damping is provided in the sub-synchronous frequency band [14] .Thus, the damping characteristic of PSS2B will be improved. The phase lagging characteristic of the excitation system in the sub-synchronous frequency band is required before the phase compensation of the RTF. Since the influence of the low-frequency oscillation, the phase lagging characteristic of entire frequency is necessary, as shown in figure 6. 
135
. The phase to be compensated of PSS is shown in Figure 7 . Analysis Time Constants of the RTF. According to the lags characteristics of the excitation system at the sub-synchronous frequency band and the characteristics to be compensated of PSS2B at the sub-synchronous frequency band, the time constants of the RTF are set, and that is 9 T , 10 T , 12 T . T is above 0.2, the magnitude of the amplitude is essentially equal to 0, which can suppress or eliminate the influence of torsional vibration in the sub-synchronous frequency band. Through the adjustment of the time constants, a good amplitude frequency characteristics is shown at the sub-synchronous frequency band, but the amplitudes of the low-frequency band is affected at the same time.
Now
According the analysis of the time constants of the RTF with the sub-synchronous signal and the low-frequency signal, it can provide some reference for its parameters setting.
Analysis of Gains of PSS2B
Not only the change of time constants will have an impact on the sub-synchronous signal and low-frequency signal, but also the gain of PSS. In order to analyze the influence of gain on sub-synchronous mode and low-frequency mode, eigenvalue method is applied in this paper. Eigenvalue method is one of the common methods for small signal stability analysis, and the root locus method which based on eigenvalue method is one of the common methods to determine the gain. For the eigenvalue analysis, a linear model of the multi-machine system is established, the eigenvalues are calculated and the correlation factors are analyzed. Effects of Gains of PSS2B on Sub-Synchronous Mode and Low-Frequency Mode.In the process of gains tuning, it affects the low-frequency oscillation mode, but also affects the sub-synchronization mode due to the RTF. According to the data in the fifth section of this paper, the data are used to analyze and explain the influence of gains which shown in Table1and2. As can be seen from table 1，when p K is increasing from 0.1, the absolute value of the real part of the sub-synchronous mode increases gradually. At p K equals 0.7, the absolute value of the real part of the sub-synchronous pattern reaches its maximum value, and then decreases gradually. The low frequency mode has the same rule as the change. It can be seen that p K as the amplification
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factor of the PSS has approximately same effect on sub-synchronous mode and low-frequency mode.
However, for the speed deviation amplification factor  K , it can be seen from Table. 2 that the absolute value of the real part of the eigenvalue of the sub-synchronous pattern increases with the  K increasing, while for the low-frequency mode, the absolute value of the real part of the eigenvalue reaches the maximum when  K equals 2.5, then it decreases gradually, and even the real part of the eigenvalue appears positive when  K equals 10. It can be seen that the influence of speed deviation amplification factor  K on sub-synchronous and low-frequency modes is different, which has a more direct influence on the sub-synchronous mode introduced with the speed deviation signal. Thus, the gains affects both the sub-synchronous mode and low-frequency mode, and the influences from different channel gains are may not the same for the two modes. When determining the gain by the root locus method, the analysis of the gain on the sub-synchronous mode and the low-frequency mode can be used to provide some references.
Analysis of Examples
Experimental System.The system uses 112 generators, of which, 45 generators equipped with PSS2B power system stabilizer. The number of the system nodes is 1126, and the generator adopts the sixth-order model. The number of the eigenvalue is 3777. Yu Duobao Mountion 2G is the capacity of 600MW of the unit. This paper takes the generator as an example to illustrate the process of parameters tuning of PSS2B. Time Constant Setting. According to the phase lags of the excitation system, we can get the compensation angle of PSS for each frequency, which shown in Table 3 . The time constants of lead-lag module are set by the above method combining with the influences of the time constants on the sub-synchronous signal and low-frequency signal analysis. Time constants are shown in Table 4 . Determine the gain of the PSS2B. Using the root locus method, the effect of stability on the low frequency oscillation mode by changing the value of gains is investigated. Thereby the optimal value of the gain is available. Symbol  represents the real part of the eigenvalue, and the low-frequency oscillation mode uses symbol  to represent it. From the root locus curve, it can be observed more clearly and intuitively that the change of eigenvalue with the  K changing. The curve is shown in Fig.10 . The root locus with the change of P K is shown in Fig.10 . From Fig.10 , the absolute value of the real part of eigenvalue increases with P K increasing, and when P K is about 0.7, the absolute value of real part reaches its maximum. If it continues to increase, the absolute value began to become small, at the same time the frequency is barely change. Therefore, the root locus curve shows that the value of the optimal gain of P K is about 0.7. Combining the analysis of gains of sub-synchronous mode and low frequency mode, the value of gains are shown in Table 5 . 
Conclusions
The dual-input power system stabilizer of PSS2B is more and more widely applied with its own characteristics and advantages. This paper analyzes the structure and frequency characteristics of PSS2B. By the phase-frequency characteristic analysis method and the root locus method ， the influence of the interaction between the sub-synchronous signal and the low-frequency signal is analyzed, and it has effect on the parameter setting of PSS2B. On this basis, by adjusting the parameters, the damping characteristics of PSS2B can be improved. In this paper, a generator from multi-machine system as an example is applied to analyzed and explained.
